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ABSTRACT

Using combining ability studies on line x tester analysis in sorghum revealed non-additive gene
action for all the traits. Environments played important role in the expression of gca and sca variances.
The female parents (testers) AKMS-14A and SUMS-1A and among males (lines) SU-893, S-248, SU-
906, SU-912, SU-923, SU-934, SU-941 and SU-678 were good general combiners for grain yield and its
components. While considering the sca effects and per se value, 16 hybrids were best for grain yield
and component characters. All these hybrids were combination of either high x low or high x high
gca parents for grain yield.

Key words : Sorghum, line x tester, combining ability, environmental effect, gene action.

The aim of plant breeder is to identify
parents that will combine well and produce
productive progenies. Since the quantitative
traits are considerably influenced by the
environments, a multi environmental study is
likely to bring out genotype-environment
interaction for estimating the gene effects
precisely and predicting the advance under
selection. General combining ability is good
estimate of additive gene action, whereas specific
combining ability is a measure of non-additive
gene action (Rojas and Sprague, 1952; Sprague
and Tatum, 1948). The present study has been
carried out over four environments to know the
type of gene action governing grain yield and
its component traits and to identify parents and
hybrids which could be exploited in future
breeding programme.

MATERIALS AND METHODS

Twenty five male parents (lines) and 3
female parents (testers) exhibiting a wide
spectrum of variation for different plant
characters were mated in line x tester design
during kharif 2000 to generate a total of 75
hybrids. These 75 hybrids with 28 parents and
four checks viz., CSH-6, CSH-14, CSH-9 and
CSH-5 were planted in randomized block design
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with three replications in four environments viz.,
E1-[recommended spacing (45 x 15 cm)
alongwith recommended dose of fertilizer (80
kg N/ha)], E2- [recommended spacing (45x15 cm)
alongwith half dose of fertilizer (40 kg N/ha)],
E3- [30 x 7.5 cm spacing alosng with
recommended dose of fertilizer (80 kg N/ha)]
and E4- [30 x 7.5 cm spacing alongwith  half dose
of fertilizer (40 x N/ha)] in kharif 2001 at R.C.A.,
Udaipur. The data were recorded on yield and
yield contributing traits on ten randomly selected
competitive plants except days to flowering and
maturity which were recorded on plot basis. The
combining ability analysis for line x tester mating
design was conducted as per the procedure
described by Singh and Choudhary (1995).

RESULTS AND DISCUSSION

The pooled analysis of variance for
combining ability revealed that mean squares due
to lines, testers and line x tester were significant
for all the traits under investigation, thereby
suggesting that the experimental material
possessed considerable variability and that both
gca and sca were involved in the genetic
expression of grain yield and other component
traits. Saxena et al. (1999) and Birader et al. (2000)
also reported similar results. The higher values
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of ∑ SCA than both of ∑ GCAT and ∑ GCAL for
all the traits in all environments indicated the
importance of non-additive variances in control
of all the characters studied. This shows the
possibilities of improvement of these traits
through heterosis breeding. Similar non-additive
gene action and its importance was also reported
by Senthil and Palanasamy (1994) and Bhavsar and
Borikar (2002). Both gca and sca influenced by
environments suggesting that to have unbiased
estimate of gca and sca, the material may be tested

over wide range of environments (Table 1).

Genotypes with significant gca effects in
desired direction are expected to transmit genes
with desirable effects to their progeny. Two
testers and 8 lines for grain yield per plant, one
tester and 10 lines for stover yield per plant, one
tester nine lines for test weight and harvest
index, one tester and 12 lines for panicle length,
one tester and 10 lines for whorls of primaries
per panicle, 2 tester and 9 lines for primaries per

Table 2. Hybrid conbinations with desired significant sca effects for gain yield together with
  per se performance in L x T analysis in sorghum

Hybrid (s) Per se sca effects for gca effects of parents Type of
performance grain yield for grain yield combination

g/plant

SUMS-1AxSU-923 94.21** 13.13** SUMS-1A=3.45** high x high
SU-923=9.93**

SUMS-14AxSU-885 87.97** 18.36** SUMS-1A=3.45** high x low
SU-885=-1.54

SUMS-1AxSU-678 86.28** 12.60** SUMS-1A=3.45** high x high
SU-678=2.53*

AKMS-14AxSU-912 85.97** 4.57* AKMS-14A=7.82** high x high
SU-912=5.87**

AKMS-14AxSU-905 86.77** 8.75** AKMS-14A=7.82** high x high
SU-905=1.50

AKMS-14AxSU-915 85.18** 11.10** AKMS-14A=7.82** high x high
SU-915-1.44

AKMS-14AxSU-888 83.98** 8.29** AKMS-14A=7.82** high x high
SU-888=0.17

SUMS-1AxSU-912 82.43** 5.40** SUMS-1A=3.45** high x high
SU-912=5.87**

SUMS-1AxSU-941 81.85** 7.10** SUMS-1A=3.45** high x high
SU-941=3.60**

AKMS-14A x SU-556 80.68** 10.41** AKMS-14A = 7.82** high x high
SU-556 -5.25**

SUMS-1A x SU-893 79.89** 6.71** SUMS-1A = 3.45** high x high
SU-893 = 2.03*

AKMS-14A x SU-921 79.75** 4.24* AKMS-14A = 7.82** high x high
SU-921 =-0.01

SUMS-1A x SU-937 77.62** 12.00** SUMS-1A = 3.45** high x high
SU-937 = -5.52**

SUMS-1A x SU-922 73.61** 5.76** SUMS-1A = 3.45** high x high
SU-922 = 3.30**

AKMS-14A x SU-931 73.32** 5.70** AKMS-14A = 7.82** high x high
SU-931 = -7.89**

*, ** Significant at 5% and 1% level of significance, respectively.
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panicle, one tester and 11 lines for days to 50%
flowering and one tester and 9 lines for days to
maturity showed desired significant gca effects
for the respective traits in pooled analysis over
the environments. Among the testers AKMS-14A
and SUMS-1A were good general combiners for
most of the characters observed. Among the
lines on the basis of grain yield per plant eight
lines viz, SU-893, SU-248, SU-906, SU-912, SU-
923, SU-934, SU-941 and SU-678 were good
general combiners alongwith more than one of
its component traints in pooled analysis.
Eventhough, none of the parents was a good
combiner for all the attributes. Obviously these
lines may be used in conventional breeding
programmes employing simple pedigree method
or more potent methods like recurrent selection
using biparental or diallel selective matting to
concentrate more additive genes thereby
enhancing the performance. The performance of
the parents and their gca effects varied in
different environments which may be attributed
to genotype x environment interaction.

The hybrids showing desired significant sca
effects for grain yield per plant along with one
or more yield component traits in pooled analysis
are listed in Table 2. In this study 26 hybrid each
for grain yield and stover yield per plant, 25 each
for test weight and protein content, 27 for panicle
length, 21 for whorls of primaries per panicle,
28 for primaries per panicle, 22 for arrest index,
12 for plant height and 28 for days to 50%

flowering revealed significant desired sca effects
for these traits in pooled over the environments.
Among the hybrids AKMS-14A x SU-905, SUMs-
1A x SU-885 and SUMS-1A x SU-937 were the
best specific combinations for grain yield and its
components and they exhibited desired
significant sca effects for maximum number of
traits with high yield and involving high x low
gca parents. The hybrids AKMS-14A x SU-888,
AKMS-14A x SU-556, AKMS-14A x SU-913,
AKMS-14A x SU-915, AKMS-14A x SU-921,
AKMS-14A x SU-931 and SUMS-1A x SU-922 are
important as they showed significant desired sca
effects for grain yield, stover yield and at least
for one yield contributing component. These
hybrids also involved high x low gca parents for
grain yield. These results indicated that the
hybrids with superior sca effects involving high
gca parents could be exploited to yield positive
heterosis in higher frequencies. The same results
were reported earlier by Iyanar et al. (2001).

Six hybrids viz., AKMS-14A x SU-912,
SUMS-1A x SU-893, SUMS-1A x SU-912, SUMS-
1A x SU-923, SUMS-1A x SU-941 and SUMS-1A
x SU-678, exhibited desired sca and gca effects,
high per se performance and involved high x high
gca parent combination (Table 2). Parents with
high x high gca effects for grain yield alongwith
one or the other component trait indicates
presence of additive x additive type of gene
action between favorable allele contributed by
the two parents, which is fixable. These results
are  in conformity with the findings  of Subba
Rao and Aruna (1997).

Bhavsar, V.V. and Borikar, S.T. 2002. Combinig
ability studies in sorghum involving diverse
cytosteriles. J. Maharashtra Agric. Univ., 27 (1) :
35-38.

Biradar, B.D., Vastrad, S.M., Bali Kai, R.A. and
Nidagundi, J.M. 2000. Combinig ability
studies in rabi sorghum. Karnataka J. Agric.
Sci., 13 (3) : 721-723.

Rojas, B.A. and Sprague, G.F. 1952. A comparison
of variance components in corn yield traits.
III General and specific  combinig abiligy and
their interactions with locations and years.
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